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ABSTBACT 

This study was designed to test the tenability of the 
following hypothesis: that body weight and displaceaent are factors 
to consider when prescribing exercise or assessing physical fitness 
status, nor It output was calculated for each subject on four exercises 
(situp, pullupt pushup, and vertical juap) . There was a significant 
correlation between aaxiaua repetitions and work output for the 
pushup, pullup, and situp exercises. These findings, however, did not 
support the above-stated hypothesis. (PB) 
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U 1. Ot^AHTMIMT KIAtTH. 
«DU€ATI0N A WltPAHl 

THIS OOCUMENt HAS «€l>RG 
OUCfO eXIKCTtV AS AEtOVEO FttOM 
THE I^CnSON Oft OftOAlnaATION OA^))^ 
AtiNG )T POmtS OF V1€W on OPINIONS 
StATIED t>C >JOt N€C€SSA»1lV WPW 
StmOFFtClAi NATIONAL lUStnuTt OF 
EDUCATION POSITION OR POtJCV 



Title of the report: 

A COMPARISON OF THE WOPKOUTPUT AND 
PERFORMANCE MEASURES FOR SELECTED 
CALESTHENIC EXERCISES PERFORMED TO M/^XIMUM 



Presented by 
\/i 1 H am W. Bolonchuk^ MSc» , 
Associate Professor, Dept* HPER 
University of North Dakota 
Grand Forks ^ North Dakota 



A OQMPARlSOll 0? THE WOW OBtPUT AMD PEMOWttHCE MEASDMS 

IntrcdttCtlen 

A .ubject «ho p.tfom. one r.p*lltlon of . push-up .xerel.. do., not 
».c....riXy .eeo-plLh th. .« «o«nt of »otk " «>oth.r .ubLet «ho 
p.tfon. on. pu.h-up. Th. body «lght t..Ut«ie. to th. .ffort «d th. 
dl«pl.e«wnt of th.t volght through . ruig. of w«».nt .Mh eontrlbut.. 
to th. vrUtlon of th. »ou«t of «rk potfoi-d fo. th. t«k. Th. logid 
con.ttuctlo« of thl. hypoth..!. h.. liiplle.tl«» for .x.rel« pr..crlption 
to th. phy.le.1 .ductlon cU.. «.d for »M..lng phy.ic.1 fit««. .t.tu.. 

Th. «.lg«-«.t of t.n pu.h-up. to . phylea .d»«tloB cl». by . t..ch.r 
«,aXd .pp..r to b. « .qu.1 pr..crlptlon of «.rcl«: ho«.».r. unl... e.ch 
,t»d«.t w« th. ... .1... th.n th. work of ton p».h-»p. .Ill ~ty fro. 
student to .tud.nt. Th. toequity of thl. pr..crlptJon «y v.ry fro. . 
,i«cl-«» effort for th. h..vy .tud«,t with long .r» to . .totao- .ffort to 
the light (tudmt with Aort .rM. 

Phy.lc.1 fitn... test. h.». long «ploy.d «.rcl... to MMur. —cul- 
.tr.ngth «d/or -u.cl. «.dor«c.. Th... t..t. .r. g«i.raiy «Mut«i In 
ecor. unit, of repetition, which dl.reg.rd th. ef f.et of body ».lght or 
dl.pl.ca.nt on the perforMnee. 

Thl. .tudy WM d..lgn.d to t..t eh. t.n*lUty of th. hypoth..!. by d.t.r- 
.toing th. r.Utlon.hlp of body -.Ight. dl.pl««»«t of th. b«ly w.lrf.t «u> 
r.p.titlen. to th. work output. 
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Hftthod 

Fbu? callathenic exercl«e» were eBplrlcally selected for use In the study; 
they were, the vertical Jump, pull-up, pu»h-up end sit-up. 

A single group of seventy-four college males enrolled during the suner 
of 1973 at the University of North Dakota volunteered as subjects for the 
study. 

A battery of anthropometric teste was employed to measure those parameters 
necessary to the calculation of work output for each of the exercises. 
Sach subject then performed the exercises to maximum by continuous effort. 

Test Procedure 

Vertical Jump 

Work - SBW (lbs.) X Displacement (Ins.) 

Performance Score - Standing Reach (Ins.) Jumping Reach (Ins.) 

Standing Body Weight 
Standing Reach 
Jumping Reach 

Pull-up 

ifork • SBW (lbs.) X Displacement (Ins.) X Reps. Max. 
Performance Score • Reps. Max. 

Pull-up Elbow extended 
Pull-up Elbow flexed 



Work • BW flex, -f BW ext» X Displacenents X Reps. Max. 

2 

Performance Score - Repa. Max. 

Puah-up Elbow extended (B.W.) 

Puah-up Elbow flexed (B.U.) 

Puah'up Elbow extended (Diaplacement) 

Slt-up 

Work » LBW X Sitting Ht. X Reps. Max. 
Perfomance Score - Reps. Max. 

Lying Body Wt. 
Sitting Height 

Results 

Estimates for cnch factor of the four exercises performed by the seventy- 
four subjects appear in Table 1. 

Table 2 illuat rates the estimates for the comparisons and the significance 
of the comparisons between body weight, displacement and repetitions or 
work for each of the four exercises. The multilinear regression analysis 
was partitioned into two parts, th« first identifying work as the dependant 
variable and the second with repetitions as the dependant variable. 

Since the best of three trials was the measure of the performance score, 

repetitions were not a part of the analysis for the vertical jump. BW 

and D each indicated a significant relationship with W, and D indicated the 



TABLK 1 



MEAN AND STANDARD DEVIATION FOR 
EACH FACTOR OF THE FOUR EXERCISES 
PERFORMED BY N = 7U COLLEGE MALES 



EXERCISE 



Vertical vTump 



FACTOR 



Pull-Up 



Push- Up 



Sit-Up 



Body Weight 

Displacement 

Workoutput 



Body Weight 
Displacement 
Repetitions 
Workoutpiit 



Push-up Weight 
Displacement 
Repetitions 
Workoutput 



MEAN 



176 lbs. 
16,8 in. 
2 49 ft. lbs, 



Sit -up Weight 
Displacement 
Repetitions 
Workoutput 



176 lbs. 
25.9 in. 
6 

2130 ft. lbs. 



127 lbs, 
2U.b in. 
22 

4815 ft. lbs 



90 lbs. 
37.3 in. 
45 

12450 ft. lbs, 



SD 



26.672 
3.175 
70.541 



26.672 
2.617 
3.729 
1212.618 



19.214 
1.468 
7.369 
1871.738 



17.700 
1.816 
19.801 
5979.020 



taivm: j 



COKREUTION BniWEEN Tiff. BODY WIHGHT (BW) 
l)ISPI^\CnMi:NT fD) AND REPETmONS CR) 0^ WORK 

(W) FOR i:ach of 'niK four exercises performed 

j^Y N = 714 college males 



EXERCISE 



COIPARISON 



Vortical Jump 



BW+D vs W 
BW vs D 
BW vs W 
D vs W 



Pull -Up 



Push-Up 



BW+D+R vs W 
D+R vs W 
BW+R vs W 
BW+D vs W 
BW vs W 
D vs W 
R_v s W 
BW^^ vs R 
BW vs R 
D vs R 



BW+D+R vs W 
D+R vs Vv 
BW+R vs W 
BW+D vs W 
BW vs W 
D vs W 
_ _R_v^ W 
BW+D vs R 
BW vs R 
D vs R 
BW vs D 



Si t-Up 



BW+D+R 
D+R 
BW+R 
BW+D 
3W 
D 
R 

' BW+D 
BW 
D 
BW 



vs W 
vs W 
vs W 
vs W 
vs W 
vs W 
vs W 
"vs" R 
vs R 
vs R 
vs D 



CORREIATION 



.68 



.9') 
.96 
.97 
.27 
-.22 
.15 

■ TuTT 

-.05 



.99 
.93 
.98 
.:dD 
.48 
.28 
_^88 
.09" 
,07 
..02 
,3U 



.99 
.94 
.97 
.42 
.42 
.20 
_^87 
■ ,18 
-.01 
-,17 
.46 



32S7. 
2. 
b\ . 
171, 



452 . 
547. 
3. 
3. 
2. 
570. 
" ~8 . 
17. 
1. 



1382, 
232. 
779. 
11. 
22. 
6. 
251. 



1. 
1 . 
1. 
9. 



765. 
255. 
588. 

8. 
15, 

3, 
22^4^ 

1. 

1. 

2. 
20. 



SinNIFIGANCE 



.01 
M.S. 

.01 
.01 



.01 
.01 
.01 
N ^ s ^ 
N.S. 
N.S, 
JDl 

" .oT 

.01 

N.S. 



.01 
.01 
.01 
.01 
.01 
.01 
_^01 

N.S. 

N.S. 

N.S. 
.01 



.01 
.01 
.01 
.01 
.01 
N.S. 

"N.S. 
N.S. 

N.S. 
,01 



4- 
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higher correlation value of .84» 

Body weight and displacement indicated low oigniflcant (t*48) or non- 
significant correlation eatimatea with work for pull-ups, push-ups, and 
sit-ups. Correlation estlBates between body weight, displaceaent and 
rcpetitionB also were low significant lon-signif leant. 

Correlation estlM^es betveen repetitions and work, however, were .94 
for pull-ups, .88 for push-ups and .87 for sit-upb. 

Conclusions 

It appears Justifiable, then, to conclude that there was a significant 
correlation between Baxlmua repetitions and workoutput for the push-up, 
puli-up and sit-up exercises. These findings did not support the hypotheats 
that body weight and displacement were factora to consider when prescribing 
exercise or assessing physical fitness status. 



